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(57) ABSTRACT 

A method and apparatus for canceling interference during 
reception of a broadcast signal in a hybrid terminal including 
a broadcast receiver and a mobile communication terminal. In 
the interference cancellation apparatus, a gain controller 
adjusts transmission poWer of the mobile communication 
terminal, and a transmission poWer controller determines 
Whether there is a burst of a broadcast signal that the broad 
cast receiver Will receive. If there is a burst of the broadcast 
signal, the transmission poWer controller controls the gain 
controller to decrease transmission poWer of a mobile com 
munication signal transmitted by the mobile communication 
terminal at a corresponding slot. 
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METHOD AND APPARATUS FOR 
CANCELING INTERFERENCE IN A HYBRID 

TERMINAL SUPPORTING BOTH 
BROADCAST SERVICE AND MOBILE 
COMMUNICATION SERVICE, AND A 
HYBRID TERMINAL THEREOF 

PRIORITY 

This application claims priority under 35 U.S.C. §1 19(a) to 
a Korean Patent Application ?led in the Korean Intellectual 
Property O?ice on Nov. 27, 2006 and assigned Serial No. 
2006-117963, the contents of Which are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a method and 

apparatus for receiving broadcast signals, and in particular, to 
a method and apparatus capable of improving performance of 
a hybrid terminal realiZed by integrating, into one terminal, a 
terminal of a mobile communication system (hereinafter 
mobile communication terminal) and a broadcast receiver for 
receiving broadcast signals. 

2. Description of the Related Art 
Digital broadcasting systems have been developed to pro 

vide ubiquitous high-quality audio and video services by 
means of ?xed terminals or mobile terminals. 

The digital broadcasting systems can be classi?ed into 
Digital Audio Broadcasting (DAB), Digital Radio Broadcast 
ing (DRS), Digital Audio Radio System (DARS) and Digital 
Multimedia Broadcasting (DMB) capable of supporting 
audio, video and data services. 

Recently, the Digital Video Broadcasting for Handheld 
(DVB-H) system that has enhanced mobility and portability 
of the European Research Coordination Agency project-147 
(Eureka 147) system, Which is another example of the Euro 
pean DAB system, and the Digital Video Broadcasting-Ter 
restrial (DVB-T) system, Which is one of the digital broad 
casting standards, is noW attracting the public attention. To 
reduce poWer consumption of the portable terminal, DVB-H 
adopts the so-called Time Slicing Multiplexing scheme, 
Which is for slicing a broadcast signal into time slots for 
individual channels, and carrying packetiZed broadcast sig 
nals of the individual channels over the time slots. 

The recent digital communication system generally pro 
vides broadcast services, and the mobile communication sys 
tem also tends to support not only the existing mobile com 
munication services but also the broadcast services. Herein, 
the ‘mobile communication service’ should be construed to 
include the general voice call service, and the packet service 
such as Short Message Service (SMS). A hybrid terminal has 
also been developed, Which is realiZed by uniting into one 
terminal a broadcast receiver of the broadcasting system and 
a terminal of the existing mobile communication system. For 
example, in Europe, a study is being conducted to develop a 
hybrid terminal realiZed by combining a DVB-T or DVB-H 
receiver as a broadcast receiver With a Global System for 
Mobile communications (GSM), Enhanced Data for GSM 
Evolution (EDGE), or Wideband-Code Division Multiple 
Access (W-CDMA) terminal as a mobile communication 
terminal. 
One of the important matters that should be considered 

during the development of the hybrid terminal is hoW to 
design a structure of a Radio Frequency (RF) front-end unit of 
the terminal. 
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2 
FIG. 1 illustrates the conceptual structure of a hybrid ter 

minal supporting both a broadcast service and a mobile com 
munication service. 

Referring to FIG. 1, a hybrid terminal 100 includes a 
mobile communication terminal 110a and a broadcast 
receiver 110!) in a single terminal 110, and is basically 
designed to transmit/receive (Tx/Rx) a broadcast service and 
a mobile communication service via different RF paths. The 
mobile communication terminal 110a includes an RF front 
end unit 111 based on a Tx/ Rx sWitching circuit or a duplexer. 
The hybrid terminal 100 transmits/receives mobile commu 
nication signals via a ?rst ANTenna ANT1, and receives 
broadcast signals via a second ANTenna ANT2. 

HoWever, the hybrid terminal 100 With the structure of 
FIG. 1 may suffer from performance degradation due to the 
mutual signal interference betWeen both signals because 
reception of the broadcast signal and transmission/reception 
of the mobile communication signal are performed in the 
single terminal. For example, the transmission signal of the 
mobile communication terminal 110a may serve as an inter 
ference signal to the received signal of the broadcast receiver 
110b. 

FIG. 2 illustrates an example in Which a broadcasting sys 
tem and a mobile communication system use adjacent fre 
quency bands. In this example, a DVB-H system is used as the 
broadcasting system, and a GSM system is used as the mobile 
communication system. 

Referring to FIG. 2, a DVB-H signal 201, or broadcast 
signal, uses 470 to 862 MHZ, and a GSM signal 203, or 
mobile communication signal, uses 880 to 915 MHZ or 925 to 
960 MHZ, shoWing that they use adjacent frequency bands. 
Therefore, the broadcast signal may serve as a partial inter 
ference signal to the mobile communication signal. More 
particularly, in the opposite case, the terminal’s transmission 
signal in the mobile communication signal may interference 
With the broadcast signal. That is, in the hybrid terminal 100 
of FIG. 1, because the mobile communication terminal 11011 
is installed together With the broadcast receiver 110b, the 
transmission signal of the mobile communication terminal 
110a may interference With the broadcast receiver 110b, thus 
causing noticeable performance degradation. 

To solve this problem, one method prevents reception of 
the broadcast service in the frequency band adjacent to the 
frequency band of the mobile communication system, and 
another method adds in the broadcast receiver a ?lter capable 
of canceling the mobile communication signal. 
The former method can hardly be implemented When the 

scarcity and value of the frequency band are considered. 
Since the latter method adds a ?lter to the terminal, it consid 
erably increases the production cost of the terminal. Also, an 
increase in the side lobe component of the mobile communi 
cation signal may increase a scope of the adjacent frequency 
band affected by the mobile communication signal, so the 
interference of the in-band mobile communication signal of 
the broadcasted received signal may cause performance deg 
radation of the broadcast receiver. 

Therefore, there is a need for a neW solution capable of 
minimiZing the performance degradation due to the mobile 
communication signal during broadcast signal reception 
Without increasing the production co st of the hybrid terminal. 

SUMMARY OF THE INVENTION 

An aspect of the present invention is to address at least the 
problems and/or disadvantages and to provide at least the 
advantages described beloW. Accordingly, an aspect of the 
present invention is to provide a method and apparatus for 
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canceling interference in a hybrid terminal that can transmit/ 
receive a mobile communication signal and receive a broad 
cast signal, and a hybrid terminal thereof. 

Another aspect of the present invention is to provide a 
method and apparatus for canceling interference caused by a 
transmission signal of a mobile communication terminal 
?oWing into a broadcast receiver in a hybrid terminal includ 
ing the mobile communication terminal and the broadcast 
receiver, and a hybrid terminal thereof. 

According to the present invention, there is provided a 
method for canceling interference during reception of a 
broadcast signal in a hybrid terminal supporting a broadcast 
service and a mobile communication service, the method 
including determining Whether there is a burst of a broadcast 
signal received at a current slot, and if so, decreasing trans 
mission poWer of a mobile communication signal at the cor 
responding slot. 

According to the present invention, there is provided an 
apparatus for canceling interference during reception of a 
broadcast signal in a hybrid terminal including a broadcast 
receiver and a mobile communication terminal, the apparatus 
including a gain controller for adjusting transmission poWer 
of the mobile communication terminal, and a transmission 
poWer controller for determining Whether there is a burst of a 
broadcast signal that the broadcast receiver Will receive, and 
if so, controlling the gain controller to decrease transmission 
poWer of a mobile communication signal transmitted by the 
mobile communication terminal at a corresponding slot. 

According to the present invention, there is provided a 
hybrid terminal supporting a broadcast service and a mobile 
communication service, the terminal including a broadcast 
receiver for receiving a broadcast signal, a transmitter/re 
ceiver for transmitting/receiving a mobile communication 
signal, a gain controller for adjusting transmission poWer of 
the mobile communication signal, and a transmission poWer 
controller for determining Whether the broadcast receiver is 
activated and Whether there is a burst of the broadcast signal, 
and if both are so, controlling the gain controller to decrease 
transmission poWer of the mobile communication signal at a 
corresponding slot. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other aspects, features and advantages of the 
present invention Will become more apparent from the fol 
loWing detailed description When taken in conjunction With 
the accompanying draWings in Which: 

FIG. 1 illustrates a conventional hybrid terminal support 
ing both a broadcast service and a mobile communication 

service; 
FIG. 2 illustrates a conventional example of a broadcasting 

system and a mobile communication system using adjacent 
frequency bands; 

FIG. 3 illustrates a format of a SloW Associated Control 
Channel (SACCH) With a measurement report used for deliv 
ering information on the reception quality and reception 
poWer to a terminal by a base station of the GSM system; 

FIGS. 4A and 4B illustrate transmission poWer of a mobile 
communication signal When a hybrid terminal, to Which the 
present invention is not applied, receives a broadcast signal 
While transmitting the mobile communication signal; 

FIGS. 5A and 5B illustrate transmission poWer of a mobile 
communication signal When a hybrid terminal receives a 
broadcast signal While transmitting the mobile communica 
tion signal according to the present invention; 
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4 
FIG. 6 illustrates a structure of a hybrid terminal support 

ing both a broadcast service and a mobile communication 
service according to the present invention; and 

FIG. 7 illustrates an interference cancellation method in a 
hybrid terminal supporting both a broadcast service and a 
mobile communication service according to the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will noW 
be described in detail With reference to the annexed draWings. 
In the folloWing description, a detailed description of knoWn 
functions and con?gurations incorporated herein has been 
omitted for the sake of clarity and conciseness. 
A brief description of the basic concept of the present 

invention Will ?rst be made. When a broadcast receiver 
included in a hybrid terminal is activated or enabled, the 
present invention controls transmission poWer of a mobile 
communication signal that can serve as interference to the 
broadcasted received signal, thereby improving reception 
performance of the broadcast signal. The present invention 
can control transmission poWer of the mobile communication 
signal considering various factors such as presence/absence 
of a burst of the broadcast signal, and quality of the broadcast 
signal. As a result, the hybrid terminal can e?iciently reduce 
the interference to the received broadcast signal by control 
ling transmission poWer of the mobile communication signal. 
A description of the present invention Will be made herein 

on the assumption that the mobile communication system to 
Which the hybrid terminal is applied is a GSM system, and the 
broadcasting system is a DVB-H system. HoWever, the 
present invention can be applied to any communication sys 
tem Where frequency bands of the broadcast signal and the 
mobile communication signal are adjacent to each other. 
Therefore, it should be noted that the application of the 
present invention is not limited to the GSM system and the 
DVB-H system. 

For a better understanding of the present invention, a 
description Will be made of a poWer control scheme in the 
general GSM system. Basically, for the doWnlink, the base 
station’s transmission poWer to the terminal is determined 
depending on a distance betWeen the base station and the 
terminal. That is, transmission poWer to the terminal located 
close to the base station is loWer, and transmission poWer to 
the terminal located far from the base station is higher. HoW 
ever, if the transmission poWer increases With the distance 
betWeen the base station and the terminal in this manner, the 
interference signal of the entire netWork may increase. 

HoWever, for the uplink, the terminal controls transmission 
poWer on the basis of the call quality. That is, When the call 
quality remains at a set level, the terminal reduces the trans 
mission poWer, and the capacity of the entire netWork can be 
improved by this poWer control. 

In the foregoing poWer control scheme, attention should be 
paid to the poWer control in the uplink in connection With the 
present invention. For the doWnlink, even though the base 
station controls transmission poWer to a particular terminal, 
transmission poWer to another terminal in the corresponding 
cell also serves as interference from the standpoint of the 
broadcast receiver in the hybrid terminal, so the actual inter 
ference cancellation effect by the poWer control may not be 
noticeable in the doWnlink. 

Therefore, the present invention discloses a scheme in 
Which a hybrid terminal controls transmission poWer of a 
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mobile communication signal to cancel interference during 
reception of a broadcast signal. 

Generally, the scheme in Which the terminal controls the 
transmission poWer can be classi?ed into an open-loop con 
trol scheme in Which the terminal measures the quality of the 
signal received from the base station and controls the trans 
mission poWer depending on the measured signal quality, and 
a closed-loop control scheme in Which the base station mea 
sures reception quality and reception poWer, and the terminal 
controls the transmission poWer depending on the measure 
ment results received from the base station over a control 
channel. 

Although the present invention Will be described herein on 
the assumption that the hybrid terminal controls the transmis 
sion poWer by the closed-loop control scheme, the present 
invention can also be applied to the open-loop control 
scheme. 
When the GSM system performs closed-loop control for 

the poWer control, information on the reception quality and 
reception poWer measured by the base station is delivered to 
the terminal over a measurement report 301 of a control 

channel, for example, SACCH. 
FIG. 3 illustrates a format of an SACCH With a measure 

ment report used for delivering information on the reception 
quality and reception poWer to a terminal by a base station of 
the GSM system. 
A terminal receives the SACCH, and extracts, from the 

measurement report 301 included in the SACCH shoWn in 
FIG. 3, reception quality information RXQUAL and level 
information of the reception poWer RXLEV (hereinafter 
reception poWer information) measured by the base station. 
The reception quality information RXQUAL includes infor 
mation indicating an error rate of a received signal, such as Bit 
Error Rate (BER), and the reception poWer information 
RXLEV includes a poWer level of the received signal. The 
base station measures reception quality and reception poWer 
of uplink transmission signal, and adjusts transmission poWer 
to the doWnlink depending on the measurement results, and 
the terminal adjusts transmission poWer of the uplink depend 
ing on the reception quality information RXQUAL and recep 
tion poWer information RXLEV received over, for example, 
an SACCH of the doWnlink. 

This poWer control algorithm can be realiZed in several 
Ways, and an example of the existing poWer control algorithm 
Will be described beloW. 
A de?nition of variables used in the existing poWer control 

algorithm is given in Table 1. 

TABLE 1 

Variable Description 

RXLEVref Reference reception poWer level 
RXLEV” Measured reception poWer level 
RXQUALrEf Reference reception quality (BER level) 
RXQUAL” Measured reception quality (BER level) 
0t, [3 Weights 
PL Power Level for transmission poWer adjustment 
PC PoWer Control value 

The terminal sets, as target values in Table 1, reference 
reception quality RXQUALref, reference reception poWer 
RXLEVrej, and Weights 0t and [3 Which are multiplied by the 
reference reception poWer and the reference reception qual 
ity, respectively, and calculates a target PoWer Update level 
PU for transmission poWer adjustment in the uplink using the 
measured reception quality RXQUALref and the measured 
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6 
reception poWer RXLEV” received from the base station. A 
PU value is calculated by Equation (1) as folloWs: 

QUALM) (1) 

Because the PU value calculated by Equation (1) is a real 
number value, a poWer control value PC, Which is the mini 
mum integer equal to or greater than the real-number PU 
value, is calculated using a cell function of Equation (2) to 
?nd it as an integer value. In Equation (2), 

PC:[PU] (2) 

The poWer level PL for transmission poWer adjustment in 
the terminal is updated as shoWn in Equation (3) depending 
on the PC value calculated by Equation (2). In Equation (3), 

PLIPL+PC (3) 

The terminal adjusts a gain of an ampli?er Within a scope 
of, for example, 0 to 30 dB, according to the PL value. The PL 
value undergoes a change level by level from 0 to 15 in units 
of, for example, 2 dB. In the PL value, the total number of 
levels and a gain difference betWeen levels are variable. 

FIGS. 4A and 4B illustrate the transmission poWer of a 
mobile communication signal When a hybrid terminal, to 
Which the present invention is not applied, receives a broad 
cast signal While transmitting the mobile communication sig 
nal. 
A GSM signal shoWn in FIG. 4A is assumed as a mobile 

communication signal, and a DVB burst shoWn in FIG. 4B is 
assumed as a broadcast signal. Transmission poWer of the 
GSM signal serves as interference to DVB bursts 411 and 413 
in time slots 403 and 409 corresponding to the DVB bursts 
411 and 413, respectively. In order for the broadcast receiver 
in the hybrid terminal to receive the broadcast signal Without 
loss, the base station should increase transmission poWer of 
the broadcast signal. HoWever, it is not preferable to arbi 
trarily increase the transmission poWer of the broadcast sig 
nal. 

Therefore, the present invention discloses a scheme for 
decreasing transmission poWer of a GSM signal, or mobile 
communication signal, at the time slot Where a burst of the 
broadcast signal is received, as shoWn in FIG. 5. 

FIGS. 5A and 5B illustrate the transmission poWer of a 
mobile communication signal When a hybrid terminal 
receives a broadcast signal While transmitting the mobile 
communication signal according to the present invention. A 
GSM signal shoWn in FIG. 5A is assumed as a mobile com 
munication signal, and a DVB burst shoWn in FIG. 5B is 
assumed as a broadcast signal. While the broadcast receiver 
receives DVB bursts 511 and 513, transmission poWer of a 
GSM transmitter in the hybrid terminal decreases to a speci?c 
level at the corresponding slots 503 and 509 according to a 
poWer control algorithm of the present invention, resulting in 
a reduction in interference to the DVB bursts 511 and 513. 

FIG. 6 illustrates a structure of a hybrid terminal support 
ing both a broadcast service and a mobile communication 
service according to the present invention. 
A hybrid terminal 600 of FIG. 6 includes a mobile com 

munication terminal 610a and a broadcast receiver 610b. 
Basically, the hybrid terminal 600 is designed to alloW the 
user to enjoy the broadcast service and the mobile communi 
cation service selectively or simultaneously. The hybrid ter 
minal 600 transmits/receives a mobile communication signal 
via a ?rst antenna ANT1, and receives a broadcast signal via 
a second antenna ANT2. 

In FIG. 6, the mobile communication terminal 610a 
includes a Tx/Rx sWitch 611 for sWitching a transmission/ 
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reception (Tx/Rx) signal in a front end of an RF path, a GSM 
receiver 612, a GSM transmitter 613, a transmission power 
controller 614 for controlling transmissionpoWer of the GSM 
transmitter 613 according to the present invention, and a gain 
controller 615 for controlling a gain of an ampli?er 616 to 
increase/decrease transmission poWer of a GSM signal under 
the control of the transmission poWer controller 614. The 
broadcast receiver 610!) is assumed as a DVB-H receiver. 

In the present invention, When the DVB-H receiver 610!) is 
activated or enabled, a ?rst signal DVBH_ON indicating the 
activation of the DVB-H receiver 610!) is transferred to the 
transmission poWer controller 614. When the hybrid terminal 
600 receives DVB bursts 511 and 513 as shoWn in FIG. 5, a 
second signal BURST_ON indicating On/Off timing of the 
DVB bursts 511 and 513 according to a time slicing operation 
is transferred to the transmission poWer controller 614. Upon 
receiving both the ?rst signal DVBH_ON and the second 
signal BURST_ON, the transmission poWer controller 614 
recogniZes that transmission of the DVB bursts 511 and 513 
is performed at the corresponding slot. 

In addition, the transmission poWer controller 614 detects 
an enable/disable state of the GSM transmitter 613, and When 
a transmission operation of the GSM transmitter 613 is per 
formed during reception of DVB bursts 511 and 513, the 
transmission poWer controller 614 controls the gain control 
ler 615 to reduce the transmission poWer of the GSM signal 
by the calculated level. Although the manner in Which the 
transmission poWer controller 614 detects the enable/disable 
of the GSM transmitter 613 is not shoWn herein, the detection 
can be made through exchange of control signals betWeen the 
transmission poWer controller 614 and the GSM transmitter 
613. 

In FIG. 6, the DVB-H receiver 610!) can measure reception 
quality of a broadcast signal, and deliver a third signal indi 
cating the measured reception quality DVBHQUAL to the 
transmission poWer controller 614. The present invention can 
control the transmission poWer of the GSM transmitter 613 
using a selected one or all of the ?rst to third signals, and a 
detailed control scheme therefor Will be described beloW. 

If the reception quality of the broadcast signal is a greater 
than or equal to a reference value, reduction of the GSM 
transmission poWer may be unnecessary. Therefore, the 
DVB —H receiver 61 0b determines Whether the reception qual 
ity of the broadcast signal is greater than or equal to the 
reference value, and if so, the DVB-H receiver 610!) transfers 
none of the ?rst to third signals to the transmission poWer 
controller 614. Then the transmission poWer controller 614 
can perform the normal poWer control. 

Alternatively, When it is determined from the received third 
signal that the reception quality of the broadcast signal is 
high, for example, or greater than or equal to the reference 
value, the transmission poWer controller 614 can perform the 
normal GSM transmission poWer control regardless of the 
?rst and second signals. 

In FIG. 6, the GSM receiver 612 receives a doWnlink signal 
or a control channel from the base station, and transfers 
reception quality information RXQUAL and reception poWer 
information RXLEV for uplink poWer control to the trans 
mission poWer controller 614. The reception quality informa 
tion RXQUAL and the reception poWer information RXLEV 
can be received over the control channel information shoWn 
in FIG. 3, or can be directly measured by the terminal. The 
transmission poWer control method based on the reception 
quality information RXQUAL and the reception poWer infor 
mation RXLEV is equal to the method based on Equation (1) 
to Equation (3), so a detailed description thereof Will be 
omitted herein. 
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8 
Tables 2 and 3 shoW examples of the reception quality 

information RXQUAL and the reception poWer information 
RXLEV, respectively. 

TABLE 2 

RX signal level From (%) To (%) 

RXQUALiO i 0.2 

RXQUALil 0.2 0.4 
RXQUALLZ 0.4 0.8 

RXQUALi6 6.4 12.8 
RXQUALL7 12. 8 i 

TABLE 3 

RX signal level From (dBm) To (dBm) 

RXLEVLO i — 1 10 

RXLEVil —110 —109 
RXLEViZ —109 —108 

RXLEVi62 —49 —48 
RXLEVL63 —48 i 

The present invention discloses the folloWing poWer con 
trol algorithm for controlling transmission poWer of the GSM 
transmitter 613 using not only the reception quality informa 
tion RXQUAL and the reception poWer information RXLEV 
but also the ?rst to third signals during reception of the broad 
cast signal. 
When the DVB-H receiver 610!) is activated, it outputs a 

?rst signal DVBH_ON With a value of ‘ 1’, for example. When 
the DVB-H receiver 610!) receives DVB bursts 511 and 513 of 
the channel selected according to the time slicing operation, it 
outputs a second signal BURST_ON With a value of ‘1’, for 
example. The transmission poWer controller 614 can selec 
tively receive and use, from the DVB-H receiver 610b, the 
third signal indicating reception quality DVBHQUAL of the 
broadcast signal. Upon receipt of the ?rst and second signals 
With a value ‘1 ’ during operation of the GSM transmitter 613, 
the transmission poWer controller 614 calculates a PU value 
for controlling transmission poWer of the GSM signal accord 
ing to Equation (4), determining that the broadcast burst is 
received. In Equation (4), the third signal is used for PU value 
calculation. 

PU = a(RXLEV,Ef - RXLEV”) + ?(RXQUALrEf - RXQUAL”) + (4) 

yon(DVBHQ UALrEf - DVBHQUAL”), 

for 

A de?nition of variables used in the poWer control algo 
rithm of the present invention is given in Table 4. 

TABLE 4 

Variable Description 

RXLEVref Reference reception poWer level 
RXLEV” Measured reception poWer level 
RXQUALrEf Reference reception quality (BER level) 
RXQUAL” Measured reception quality (BER level) 
DVBHQUALref Reference reception quality of broadcast signal 

(BER level) 
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TABLE 4-continued 

Variable Description 

DVBHQUAL” Measured reception quality of broadcast signal 
(BER level) 
Weights 01, 15> Yon, Yo? 

PL Power level for transmission power adjustment 
PC Power control value 

The transmission power controller 614 ?nds an integer PC 
value by substituting the PU value calculated in Equation (4) 
into Equation (2), and transfers the PC value to the gain 
controller 615. The gain controller 615 updates a power level 
PL based on Equation (3) and the PC value. The gain control 
ler 615 adjusts a gain of the ampli?er 616 using the updated 
PL value, to control the transmission power of the GSM 
signal. 

However, the simple decrease in the transmission power of 
the GSM signal may reduce the transmission power of the 
GSM signal as a whole, causing performance degradation of 
the GSM signal. Therefore, when there is no DVB burst in the 
slot interval, it is possible to prevent performance degradation 
of the hybrid terminal by increasing the transmission power 
of the GSM signal. In this manner, the transmission power of 
the GSM signal can be uniformly maintained on a time aver 
age basis. 
When there is no broadcast burst, i.e. when the second 

signal BURST_ON has a value ‘0’, the transmission power 
controller 614 calculates the PU value for increasing the GSM 
transmission power, according to Equation (5). The gain con 
troller 615 ?nds the PL value updated according to Equation 
(3), and controls the GSM transmission power depending on 
the PL value. In Equation (5), 

yon (DVBHQUALrEf — DVBHQUAL”), 

for 

FIG. 7 illustrates an interference cancellation method in a 
hybrid terminal supporting both a broadcast service and a 
mobile communication service according to the present 
invention. 

It is assumed in FIG. 7 that when the hybrid terminal 
simultaneously performs a transmission operation of the 
GSM signal by means of the mobile communication terminal 
610a and a reception operation of the broadcast signal by 
means of the DVB-H receiver 610b, the GSM transmission 
signal serves as interference to the received broadcast signal. 

Referring to FIG. 7, a transmission power controller 614 
determines in step 701 whether a ?rst signal DVBH_ON 
indicating the enable/disable state of a broadcast receiver, or 
DVB-H receiver 610b, is received. If it is determined in step 
701 that the ?rst signal DVBH_ON is ‘0’ or not ‘1’ the 
transmission power controller 614 performs normal power 
control in step 703, determining that the broadcast receiver is 
disabled. However, if it is determined in step 701 that the ?rst 
signal DVBH_ON is ‘1’, the transmission power controller 
614 proceeds to step 705 where it receives a third signal 
indicating reception quality DVBHQUAL of the measured 
broadcast signal from the DVB-H receiver 6101). Thereafter, 
in step 707, the transmission power controller 614 receives, 
from the GSM receiver 612, reception quality information 
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RXQUAL and reception power information RXLEV for 
uplinkpower control of the GSM signal. The operation of step 
705 is optional, and the order of steps 705 and 707 is subject 
to change. 

In step 709, the transmission power controller 614 checks 
a second signal BURST_ON indicating On/Off timing of the 
DVB bursts 511 and 513 received from the DVB-H receiver 
61019. If it is determined in step 709 that the second signal 
BURST_ON has a value ‘ 1 ’, the transmission power control 
ler 614 performs in step 711a power control operation of 
decreasing transmission power of the GSM transmitter 613 as 
shown in FIG. 5, determining that a burst of the broadcast 
signal is received at the corresponding slot. In step 711, the 
transmission power controller 614 ?nds a PC value based on 
the PU value calculated in Equation (4), and delivers the PC 
value to the gain controller 615. The gain controller 615 
decreases the power level PL based on Equation (3) and the 
PC value, to reduce the transmissionpower of the GSM signal 
by the calculated level in the interval where the burst of the 
broadcast signal is received. 

However, if it is determined in step 709 that the second 
signal BURST_ON is ‘0’ or not ‘1’, the transmission power 
controller 614 performs in step 713 a power control operation 
of increasing the transmission power of the GSM transmitter 
613 according to Equation (5), determining that the burst of 
the broadcast signal is not received at the corresponding slot. 
As a result, when the transmission operation of the mobile 

communication signal and the reception operation of the 
broadcast signal are simultaneously performed, the method 
of FIG. 7 can cancel the interference during reception of the 
broadcast signal by controlling the transmission power of the 
mobile communication signal according to the presence/ab 
sence of the burst of the broadcast signal. 
As is apparent from the foregoing description, the present 

invention determines whether the broadcast receiver is acti 
vated, determines whether there is any broadcast burst if the 
broadcast receiver is activated, and increases/decreases trans 
mission power of the mobile communication signal accord 
ing to the presence/absence of the broadcast burst, thereby 
improving reception performance of the broadcast receiver 
included in the hybrid terminal. 

While the invention has been shown and described with 
reference to a certain preferred embodiment thereof, it will be 
understood by those skilled in the art that various changes in 
form and details may be made therein without departing from 
the spirit and scope of the invention as de?ned by the 
appended claims. 

What is claimed is: 
1. A method for canceling interference during reception of 

a broadcast signal in a hybrid terminal supporting a broadcast 
service and a mobile communication service, the method 
comprising: 

determining whether there is a burst of a broadcast signal 
received at a current slot; and 

decreasing transmission power of a mobile communication 
signal at the corresponding slot if there is a burst of the 
broadcast signal. 

2. The method of claim 1, further comprising: 
increasing transmission power of the mobile communica 

tion signal if there is no burst of the broadcast signal. 
3. The method of claim 2, wherein the increasing step 

further comprises: 
calculating a Power Control value (PC) based on a target 

Power Update level (PU) calculated in the following 
equation, and increasing a Power Level (PL) based on 
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the power control value PC, to increase transmission 
poWer of the mobile communication signal by the cal 
culated level; 

Where RXLEVref denotes reference reception poWer level, 
RXLEVm denotes measured reception poWer level, 
RXQUALrefdenotes reference reception quality, RXQUALm 
denotes measured reception quality, DVBHQUALrefdenotes 
reference reception quality of a broadcast signal, DVB 
HQUALm denotes measured reception quality of a broadcast 
signal, and 0t, [3, yofeach denote a Weight. 

4. The method of claim 1, further comprising: 
determining Whether there is a mobile communication sig 

nal to transmit. 
5. The method of claim 1, Wherein the determining step 

further comprises: 
determining Whether a broadcast receiver is activated. 
6. The method of claim 1, Wherein the decreasing step 

further comprises: 
decreasing transmission poWer of the mobile communica 

tion signal When reception quality of the broadcast sig 
nal is less than or equal to a reference value. 

7. The method of claim 1, Wherein the decreasing step 
further comprises: 

decreasing transmission poWer of the mobile communica 
tion signal depending on at least one of reception quality 
information and reception poWer information for the 
mobile communication signal. 

8. The method of claim 1, Wherein the decreasing step 
further comprises: 

calculating a PoWer Control value (PC) based on a target 
PoWer Update level (PU) calculated in the folloWing 
equation, and decreasing a PoWer Level (PL) based on 
the poWer control value PC, to reduce transmission 
poWer of the mobile communication signal by the cal 
culated level in an interval Where a burst of the broadcast 
signal is received; 

PU : 0z(RXLEV,Ef — RXLEVU) + ?(RXQUALrEf — RXQUALU) + 

yon(DVBHQUALrEf — DVBHQUALW), 

for 

Where RXLEVref denotes reference reception poWer level, 
RXLEVm denotes measured reception poWer level, 
RXQUALrefdenotes reference reception quality, RXQUALm 
denotes measured reception quality, DVBHQUALrefdenotes 
reference reception quality of a broadcast signal, DVB 
HQUALm denotes measured reception quality of broadcast 
signal, and 0t, [3 and Y0” each denote a Weight. 

9. An apparatus for canceling interference during reception 
of a broadcast signal in a hybrid terminal including a broad 
cast receiver and a mobile communication terminal, the appa 
ratus comprising: 
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12 
a gain controller for adjusting transmission poWer of the 

mobile communication terminal; and 
a transmission poWer controller for determining Whether 

there is a burst of a broadcast signal that the broadcast 
receiver Will receive, and controlling the gain controller 
to adjust transmission poWer of a mobile communica 
tion signal transmitted by the mobile communication 
terminal at a corresponding slot if there is a burst of the 
broadcast signal. 

10. The apparatus of claim 9, Wherein the transmission 
poWer controller controls the gain controller to increase trans 
mission poWer of the mobile communication signal if there is 
no burst of the broadcast signal. 

11. The apparatus of claim 10, Wherein the transmission 
poWer controller calculates a PoWer Control value (PC) based 
on a target PoWer Update level (PU) calculated in the folloW 
ing equation and delivers the poWer control value PC to the 
gain controller, and the gain controller increases a PoWer 
Level (PL) based on the poWer control value PC, to increase 
transmission poWer of the mobile communication signal by 
the calculated level; 

PU : 0z(RXLEV,Ef — RXLEVm) + ?(RXQUALrEf — RXQUALU) + 

yoff(DVBHQUALrEf — DVBHQUAZW), 

for 

Where RXLEVref denotes reference reception poWer level, 
RXLEVm denotes measured reception poWer level, 
RXQUALrefdenotes reference reception quality, RXQUALm 
denotes measured reception quality, DVBHQUALrefdenotes 
reference reception quality of a broadcast signal, DVB 
HQUALm denotes measured reception quality of a broadcast 
signal, and 0t, [3, yofeach denote a Weight. 

12. The apparatus of claim 9, Wherein the transmission 
poWer controller decreases transmission poWer of the mobile 
communication signal if reception quality of the broadcast 
signal is less than or equal to a reference value. 

13. The apparatus of claim 9, Wherein the transmission 
poWer controller decreases transmission poWer of the mobile 
communication signal depending on at least one of reception 
quality information and reception poWer information for the 
mobile communication signal. 

14. The apparatus of claim 9, Wherein the transmission 
poWer controller calculates a PoWer Control value (PC) based 
on a target PoWer Update level (PU) calculated in the folloW 
ing equation and delivers the poWer control value PC to the 
gain controller, and the gain controller decreases a PoWer 
Level (PL) based on the poWer control value PC, to reduce 
transmission poWer of the mobile communication signal by 
the calculated level in an interval Where a burst of the broad 
cast signal is received; 

PU : 0z(RXLEV,Ef — RXLEVm) + ?(RXQUALrEf — RXQUALU) + 

yon(DVBHQ UALrEf — DVBHQUALW), 

for 

Where RXLEVref denotes reference reception poWer level, 
RXLEVm denotes measured reception poWer level, 
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RXQUALrefdenotes reference reception quality, RXQUALm 
denotes measured reception quality, DVBHQUALrefdenotes 
reference reception quality of a broadcast signal, DVB 
HQUALm denotes measured reception quality of broadcast 
signal, and 0t, [3 and Y0” each denote a Weight. 

15. A hybrid terminal supporting a broadcast service and a 
mobile communication service, the hybrid terminal compris 
ing: 

a broadcast receiver for receiving a broadcast signal; 
a transmitter/receiver for transmitting/receiving a mobile 

communication signal; 
a gain controller for adjusting transmission poWer of the 

mobile communication signal; and 
a transmission poWer controller for determining Whether 

the broadcast receiver is activated and Whether there is a 
burst of the broadcast signal, and controlling the gain 
controller to adjust transmission poWer of the mobile 
communication signal at a corresponding slot if the 
broadcast receiver is activated and there is a burst of the 
broadcast signal. 

15 
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16. The hybrid terminal of claim 15, Wherein the transmis 

sion poWer controller controls the gain controller to increase 
transmission poWer of the mobile communication signal if the 
broadcast receiver is activated but there is no burst of the 
broadcast signal. 

17. The hybrid terminal of claim 15, Wherein the transmis 
sion poWer controller decreases transmission poWer of the 
mobile communication signal depending on reception quality 
information of the broadcast signal. 

18. The hybrid terminal of claim 17, Wherein the transmis 
sion poWer controller performs normal poWer control for 
transmission of the mobile communication signal if reception 
quality of the broadcast signal is greater than or equal to a 
reference value. 

19. The hybrid terminal of claim 15, Wherein the transmis 
sion poWer controller decreases transmission poWer of the 
mobile communication signal depending on at least one of 
reception quality information and reception poWer informa 
tion for the mobile communication signal. 

* * * * * 


